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Abstract
In this paper, a method to detect cheaters on the Shamir’s $(k, n)$ threshold secret sharing scheme
is proposed using rational interpolation. When a rational interpolant is computed for $l$ shares $D_{i},$ $i=$
$1,$ $\cdots,$
$l$ , where $l>k$ , then unattainable points of the rational interpolant may detect the cheaters.
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$D$ $n$ $k$ $D$
Shamir[4] Blakley $(k,n)$
$k-1$
$n,$ $k$ $D$ $s$ $D\in\{1,2, \cdots, s-1\}$
Shamir $(k, n)$ $k-1$ $f(x)$ $D$
$f(x)=D+a_{1}x+a_{2}x^{2}+\cdots+a_{k-1}x^{k-1}mod p$
$a_{1},$ $\cdots,$ $ak-1$ $p$
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$n$ $x_{1},$ $\cdots,$ $x_{n}$ $(x_{1}, f(x_{1})),$ $\cdots,$ $(x_{n}, f(x_{n}))$
$n$ $k$ $D$
$(x_{1}, f(x_{1}))$ $(x_{1}, f(x_{1})+\epsilon)$
$k-1$ $D’$
$D$ [3]. $k$ 1
3
[2]
1. $l$ $(l>k)$ .
2. $l=M+N+1$ $M,$ $N$ $M-N\leq k-1$
3. $(x\iota_{1},$ $f(x_{i_{1}}),$ $\cdots,$ $(x_{i_{1}}, f(x_{i_{l}}))$
$r(x)= \frac{a_{0}+a_{1}x+\cdot\cdot.\cdot+a_{M}x^{M}}{1+b_{1}x+\cdot\cdot+b_{N}x^{N}}$
$f(x_{i_{j}})=r_{M,N}(x_{i_{j}}),$ $j=1,$ $\cdots,$ $l$
4.
$M,$ $N$ $M=k-1+N$ $l=k+2N$
$f(x)$ $f(x)$















1. $D$ $D<s$ $D$
2. $D$ $D>s-1$ 2 $M=M+1,$ $N=$
$N+1$ $r_{M,N}$ Step 1
Step 2 $r_{M,N}(x)$
1.
(a) $D$ $D<s$ $D$ GCD
(b) $D$ $D>s-1$ 2 $M=$
$M+1,$ $N=N+1$ $r_{M,N}$ Step 1
2. 2 $M=M+$
$1,$ $N=N+1$ $r_{M,N}$ Step 1
$M+N+1<n$
5
$p$ $(k, L, n)$
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